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SPECIFICATION 

Electronic Apparatus 

TECHNICAL FIELD 
The present invention relates to sound-controlled electronic apparatus. More 
specifically, the present invention relates to video cameras and digital still cameras that 
detect sound and control photographing. 

PRIOR ART 

One example of this kind of conventional video camera is disclosed in Japanese 
Patent Laying-open No. 2000-155595 laid-open on June 6, 2000. This prior art 
comprises an input means for inputting an audio signal, a voice recognition means for 
recognizing the input audio signal, and a control means for controlling the operation of 
the apparatus in accordance with the recognized audio signal, and controls by soimd the 
features of the camera such as lens opening, shutter speed and operation mode. 

In the prior art, however, even if no human voice is input into the camera, the 
camera may function incorrectly due to mechanical sounds made through operation with 
a button of the camera and sound effects produced by the camera itself. This prior art has 
no high possibility of such malfunction because it comprises the voice recognition means 
for settings of various features. However, if the recognition characteristics of the voice 
recognition means are not sufficient or if the camera features are set by detection of 
loudness or frequency of voice, instead of by voice recognition, there is an increased 
possibility that a malfunction may occur. 



SUMMARY OF THE INVENTION 



Therefore, it is a primary object of the present invention to provide a novel 
electronic apparatus. 

It is another object of the present invention to provide electronic apparatus that 
makes it possible to prevent a malfunction resulting from a sound made by operation with 
a button of the electronic apparatus itself. 

An electronic apparatus of claim 1 comprises a first detection means for detecting 
a sound, a second detection means for detecting a key operation, a first process means for 
executing a process corresponding to output from the first detection means, a second 
process means for executing a process corresponding to output from the second detection 
means, and a restriction means for restricting a processing operation of the first process 
means for a predetermined period of time from the key operation based on the output 
from the second detection means. 

Sound is detected by the first detection means, and key operation is detected by the 
second detection means. A process according to the output from the first detection means 
is executed by the first process means, and a process according to the output from the 
second process means is carried out by the second process means. The restriction means 
restricts the processing operation of the first process means for a predetermined period of 
time from the key operation based on the output from the second detection means. With 
this, the processing operation of the first process means is restricted on the basis of a 
sound generated by the key operation. That is, it is possible to prevent a malfunction that 
may result from the sound of key operation. 

An electronic apparatus of claim 2 further comprises a sound effect output means 
for outputting a sound effect in response to the key operation. 

An electronic apparatus of claim 3 depends on claim 1, and the restriction means 
includes a characteristic change means for changing a detection characteristic of the furst 



4 

detection means. 

An electronic apparatus of claim 4 depends on claim 3, and the first detection 
means includes a capture means for capturing a sound and an extraction means for 
extracting a predetermined frequency component of the sound captured by the capture 
5 means, and the characteristic change means changes a frequency characteristic of the 
extraction means. 

An electronic apparatus of claim 5 comprises a first detection means for detecting 
a sound, a second detection means for detecting a key operation, a first process means for 
executing a process corresponding to output from the first detection means, a second 

1 0 process means for executing a process corresponding to output from the second detection 
means, a sound effect output means for outputting a sound effect in response to the key 
operation, a furst change means for changing a setting state of the soimd effect output 
means between an active state and an inactive state, and a second change means for 
changing a detection characteristic of the first detection means according to the setting 

1 5 state of the sound effect output means. 

Sound is detected by the first detection means, and key operation is detected by the 
second detection means. A process according to the output from the first detection means 
is executed by the first process means, and a process according to the output from the 
second process means is carried out by the second process means. The sound effect 

20 output means outputs a sound effect in response to the key operation. The setting state of 
the sound effect output means is changed by the first change means between active state 
and inactive state. The second change means changes the detection characteristic of the 
first detection means according to the setting state of the sound effect output means. This 
makes it possible to prevent a malfunction of the first process means resulting from the 

25 sound effect. 
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An electronic apparatus of claim 6 depends on claim 5, and the first detection 
means includes a capture means for capturing a sound and an extraction means for 
extracting a predetermined frequency component of the sound captured by the capture 
means, and the second change means changes a frequency characteristic of the extraction 
means. 

An electronic apparatus of claim 7 comprises a first detection means for detecting 
a sound, a second detection means for detecting a key operation, a first process means for 
executing a process corresponding to output from the first detection means, a second 
process means for executing a process corresponding to output from the second detection 
means, a sound effect output means for outputting a sound effect in response to the key 
operation, a first change means for changing a setting state of the first process means 
between an active state and an inactive state, and a second change means for changing an 
output characteristic of the sound effect output means according to the setting state of the 
first process means. 

Sound is detected by the first detection means, and key operation is detected by the 
second detection means. A process according to the output from the furst detection means 
is executed by the first process means, and a process according to the output fi-om the 
second process means is carried out by the second process means. The sound effect 
output means outputs a sound effect in response to the key operation. The setting state of 
the first process means is changed by the first change means between active state and 
inactive state. The second change means changes the output characteristic of the sound 
effect output means according to the setting state of the first process means. By changing 
the output characteristic of a sound effect, it is possible to prevent a malfunction of the 
first process means resulting from the sound effect. 

An electronic apparatus of claim 8 depends on claim 7, and the second change 
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means changes a frequency characteristic of a sound effect. 

The above described objects and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed description 
of the present invention when taken in conjunction with the accompanying drawings. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a functional block diagram showing a first embodiment of the present 

invention; 

Figure 2 is a flowchart showing a part of operation of the first embodiment of the 

1 0 present invention; 

Figure 3 is a fiinctional block diagram showing second and fifth embodiments of 

the present invention; 

Figure 4 is a flowchart showing a part of operation of the second embodiment of 

the present invention; 

1 5 Figure 5 is a functional block diagram showing third and fourth embodiments of 

the present invention; 

Figure 6 is a flowchart showing a part of operation of the third embodiment of the 

present invention; 

Figure 7 is a flowchart showing a part of operation of the fourth embodiment of 

20 the present invention; and 

Figure 8 is a flowchart showing a part of operation of the fifth embodiment of the 

present invention. 

BEST MODE FOR PRACTICING THE INVENTION 

25 Referring to Figure 1, a digital still camera 101 of this embodiment includes a 
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focus lens 12 and an aperture unit 14. Through these members, an optical image of an 
' object scene is irradiated onto a light-receiving surface, i.e., an imaging surface of an 
image sensor 1 6. On the imaging surface, an electric charge, that is, a raw image signal 
corresponding to the optical image of the object scene is generated by photoelectric 
5 conversion. 

In executing a through image processing, i.e., a process of displaying a real-time 
moving image of the object scene on an LCD monitor 34, a main microcomputer 42 
instructs a driver 20 to open the aperture and instructs a driver 22 to repeat preexposure 
and thinned-out reading. The driver 20 opens the aperture xmit 1 4, and the driver 22 

1 0 executes repeatedly preexposure of the image sensor 1 6 and thinned-out reading of the 
resulting raw image signal. The preexposure and thinned-out reading are carried out in 
response to a vertical synchronizing signal generated every 1/30 second. With this, 
low-resolution raw image signals according to the optical image of the object scene are 
output from the image sensor 1 6 at a frame rate of 30^s. 

1 5 The output raw image signal of each frame is subjected by a CDS/AGC/AD circuit 

24 to a series of processes of noise removal, level adjustment and A/D conversion, 
thereby acquiring raw image data as a digital signal. The signal processing circuit 26 
subjects the raw image data output from the CDS/AGC/AD circuit 24 to such processes 
as white balance adjustment, color separation and YUV conversion to generate image 

20 data in YUV format. The generated image data is written by a memory control circuit 28 
into an SDRAM 30, and then read by the same memory control circuit 28 later on. A 
video encoder 32 converts the image data read by the memory control circuit 28 into a 
composite video signal in NTSC format, and provides the converted composite video 
signal to the LCD monitor 34. As a result, a through image of the object scene is 

25 displayed on the monitor screen. 
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In a normal photographing mode, when a shutter button 52a is partly pressed, a 
' sub microcomputer 48 detects a partial press of the shutter button 52a as event 

information, and informs the main microcomputer 42 of the detection result. The main 
microcomputer 42 executes an AE process and an AF process preparatory to image 
5 recording. 

The AE process is carried out according to a procedure described below. Out of 
the image data generated by the signal processing circuit 26, Y data is provided to an AE 
evaluation circuit 36. The AE evaluation circuit 36 assigns a plurality of photometer 
areas on the screen, and integrates Y data belonging to the individual photometer areas at 

10 each period of one frame. The main microcomputer 42 fetches a plurality of luminance 
evaluation values (integrated values) individually determined in the plurality of 
photometer areas, and adjusts a preexposxire time and an amoxmt of aperture of the 
aperture unit 14 set in the driver 22, based on those luminance evaluation values. 

The AF process is carried out according to a procedure described below. In an AF 

15 evaluation circuit 38, high frequency components of the Y data generated by the signal 
processing circuit 26 are integrated at each period of one frame. With this, an AF 
evaluation value (degree of focus) is determined at a rate of once per frame. Then, the 
main microcomputer 42 captures the AF evaluation value output from the AF evaluation 
circuit 38 in response to the vertical synchronizing signal, and drives the driver 1 8 in such 

20 a manner that the AF evaluation value becomes maximum, as a so-called hill-climbing 
AF mode control, to move the position of a focus lens 12 in a direction of optical axis. 
Accordingly, the focus lens 12 is set to a focal point. 

When the shutter button 52a is wholly pressed, the sub microcomputer 46 notifies 
that to the main microcomputer 42, and the main microcomputer 42 executes an image 

25 recording process. The main microcomputer 42 firstly instructs the driver 22 to perform 
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main exposure and all-pixel reading. The driver 22 performs main exposure in the image 
sensor 1 6 and reads all the pixels of a resulting raw image signal once each. With this, a 
high-resolution raw image signal corresponding to an optical image of the object scene is 
output from the image sensor 1 6 at a frame rate of 30fps. The output raw image signal is 
converted by the same process as descried above into image data in YUV format, and the 
converted image data is written by the memory control circuit 28 into the SDRAM 30. 

The main microcomputer 42 issues an instruction for image compression to the 
JPEG codec 44. The JPEG codec 44 reads one frame of image data from the SDRAM 30 
through the memory control circuit 28, subjects the read image data to JPEG 
compression, and then writes the compressed image data, i.e., JPEG data into the 
SDRAM 30 through the memory control circuit 28. The main microcomputer 42 fiirther 
reads the JPEG data sequentially from the SDRAM 30 through the memory control 
circuit 28, and records image files containing the read JPEG data in the recording medium 
50 through the I/F circuit 48. Upon completion of this image recording process, the 
above mentioned through image processing is started again. 

The microphone 40 is a sensor for detecting a sound, and its output is input into the 
main microcomputer 42 via the A/D conversion circuit 41 . Also, a sound control mode 
setting button 52b is an operating button for giving an instruction for switching between a 
normal photographing mode and a sound control mode in which photographing start is 
under sound control, and an operating button group 52c is a single or a plurality of 
operating buttons for giving a digital still camera 1 0 an instruction for carrying out 
various settings and operations, for example, on /off switching of the LCD monitor 34 
and characteristic switching of white balance adjustment. 

Next, when the sound control mode setting button 52b is operated and the digital 
still camera 1 0 is set in the sound control mode, the main microcomputer 42 executes a 



process according to a flowchart shown in Figure 2. The control program in the normal 
photographing mode and the control program corresponding to the flowchart are stored in 

the flash memory 54. 

The operation of the main microcomputer 42 is described with reference to Figure 
2. When the sound control mode setting button 52b is operated and the digital still 
camera 101 is set in the sound control mode, the press of the shutter button 52a is firstly 
detected and then the release of the button is detected on the basis of information from the 
sub microcomputer 46 (S 1 , S3). When the release of the button has been detected, after a 
waiting time of one second, sound detection fimction of the main microcomputer 42 is 
activated to start the detection of a sound input from the microphone 40 (S5, S7). Waiting 
for one second in a step S5 is intended to prevent the main microcomputer 42 from 
detecting the sound of press of the shutter button 52a by its sound detection fiinction and 
causing a malftinction due to that. The waiting time is a time between the instant when 
the shutter button 52a was pressed and the instant when sound of press of the shutter 
button 52a has exerted no effect on operation, and is set as appropriate according to the 
structural features of the digital stiU camera 10 including the shape of the shutter button 
52a and the attachment position of the microphone 40, etc. 

After the activation of the sound detection function of the main microcomputer 42 
in a step S7, it is detected whether the shutter button 52a is pressed or not (S9) and 
whether or not the sound input from the microphone 40 is a sound at a predetermined or 
higher level (SI 1). The sound detection in the step SI 1 is not limited to human voice and 
applies to any sounds capable of being detected by the microphone 40 such as a note of a 

flute and a clap of hands. 

Upon detection of press of the shutter button 52a in the step S9, the sound 
detection function of the main microcomputer 42 is deactivated to terminate the sound 



control mode (SI 3), If no sound at a predetermined or higher level is detected in the step 
S 1 1 , the process is returned to the earlier stage of step S9. Thus, if neither any press of the 
shutter button 52a is detected nor any sound at a predetermined or higher level is detected, 
the steps S9 and SI 1 are repeatedly carried out. 

When a sound at a predetermined or higher level is detected in the step S 1 1 , event 
information is acquired from the sub microcomputer 46 (SI 5), and it is detected whether 
or not there is a button input event indicating the presence of button operation (SI 7). If it 
is detected that there is no button input event, the soimd detection function of the main 
microcomputer 42 is deactivated (S 1 9), a photographing process is carried out (S2 1 ) and 
the sound control mode is terminated. That is, in this embodiment, the sound control 
mode is terminated at each execution of the photographing process. The photographing 
process of step S2 1 is a combination of preprocessing of image recording process and the 
image recording process in the normal photographing mode. 

When the presence of a button input event is detected in the step SI 7, if the event 
is generated by operation of the shutter button 52a, the sound detection function of the 
main microcomputer 42 is deactivated and the sound control mode is terminated (S23, 
S25). If it is detected in the step S23 that the button input event is generated not by 
operation of the shutter button 52a but by operation of another button, it is detected that 
the button associated with the generation of the button input event is released on the basis 
of information from the sub microcomputer 46, and after a waiting time of one second, 
the process is retumed to the earlier stage of step 89. That is, once the sound detection 
function of the main microcomputer 42 is activated in the step S7, it is impossible to 
perform any operations or settings by any operating buttons other than the shutter button 
52a. 

The waiting time in a step S29 is a time between the instant when an operating 
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button other than the shutter button 52a was used and the instant when a sound generated 
' in using the button has exerted no effect on operation, and is set as appropriate according 
to the structural features of the digital still camera 1 0 including the shape of the shutter 
button 52a and the attachment position of the microphone 40, etc. 

5 In this embodiment, the use of an operating button is detected and then the sound 

detection function is deactivated for a predetermined time after a predetermined waiting 
time. This makes it possible to prevent a malfunction that may occur due to a sound 
generated in using the operating button. 

Then, a second embodiment of the present invention will be described below. 

1 0 Figure 3 is a functional block diagram showing the second embodiment, and the identical 
components in this figure and Figure 1 are given the same reference numerals with an 
omission of a detailed description on them. As compared with the first embodiment, the 
second embodiment further comprises a driver circuit 56 and a speaker 58 that are 
controlled by the main microcomputer 42 and generate an operating sound. The 

1 5 operation in the normal photographing mode is the same as with the first embodiment. 

In the second embodiment, when the sound control mode setting button 52b is 
operated and the digital still camera 1 02 is set in the sound control mode, the main 
microcomputer 42 executes a process according to a flowchart in Figure 4. The control 
program in the normal photographing mode and the control program corresponding to the 

20 flowchart are stored in the flash memory 54. 

The operation of the main microcomputer 42 is described with reference to Figure 
4, When the sound control mode setting button 52b is operated and the digital still 
camera 102 is set in the sound control mode, it is detected on the basis of information 
from the sub microcomputer 46 that the shutter button 52a is firstly pressed and then the 

25 button is released (S41 , S43). When the release of the button is detected, after a waiting 
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time of one second, the sound detection function of the main microcomputer 42 is 
" activated to start the detection of a sound input from the microphone 40 (S45, S47). The 
reason for waiting one second in the step S45 is the same as the reason for carrying out the 
step S5 in Figure 2 showing the operation of the first embodiment. 
5 After the sound detection fimction of the main microcomputer 42 is activated in 

the step S47, a detection characteristic of the sound detection function is initialized (S49). 
By the initialization of the detection characteristic, the sound detection function makes it 
possible to detect the output of the microphone 40 without a high-frequency cut off 
characteristic. Then, event information is acquired from the sub microcomputer 46 (S5 1), 

1 0 and it is detected whether or not there is a button input event indicating the operation of a 
button (S53). If it is detected that there is no button input event, it is detected whether or 
not the sound input from the microphone 40 is a sound at a predetermined or higher level 
(S55). The sound detection in the step S55 is not limited to human voice and applies to 
any sounds capable of being detected by the microphone 40 such as a note of a flute and a 

1 5 clap of hands, as with the step S 1 1 of Figure 2 showing the operation of the first 
embodiment. 

If a sound at a predetermined or higher level is detected in the step S55, a 
photographing process is carried out (S57) and the process is retumed to an earlier stage 
of step S5 1 . If no sound at a predetermined or higher level is detected in the step S55, the 

20 process is retumed to the earlier stage of step S55 without the execution of photographing 
process. In this embodiment, unlike the first embodiment, the sound control mode is not 
terminated even after the execution of the photographing process. Besides, the 
photographing process in the step S57 indicates a combination of preprocessing of image 
recording process and the image recording process in the normal photographing mode. 

25 On the other hand, when it is detected in the step S53 that there is a button input 
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event, if the event is generated by operation of the shutter button 52a, the sound detection 
function of the main microcomputer 42 is deactivated and the sound control mode is 
terminated (S59, S61). If it is detected in the step S59 that the button input event is not 
generated by operation of the shutter button 52a, a detection characteristic of the sound 
5 detection function of the main microcomputer 42 is changed (S63). With a change in the 
detection characteristic, the sound detection function is performed to detect a sound 
through the use of a signal from which a high-frequency component, as a main 
component of an operating sound generated from the speaker 58 according to output of 
the microphone 40, is cut off. Then, a process is carried out according to the button input 
10 event detected in the step S53 (S65), the driver circuit 56 is instmcted to produce an 
operating sound, and then the operating soimd is emitted from the speaker 58 (S67). 

Then, a counter in the main microcomputer 42 is activated to start time 
measurement (S69), event information is acquired from the sub microcomputer (S70), 
and it is detected whether or not there is any button input event indicating operation of a 
15 button (S71). If it is detected that there is no button input event, it is detected whether or 
not the sound that is input from the microphone 40 and from which the high-frequency 
component is cut off is a sound at a predetermined or higher level (S72). 

If the sound meeting those requirements is detected in the step S72, the 
photographing process is carried out as in the step S57 (S73), and the process is returned 
20 to an earlier stage of step S70. Operating sound generated in the operating sound 

generation circuit 56 is a high-frequency soimd and its detection characteristic is changed 
in such a manner that the sound detection function of the main microcomputer 42 is 
performed to detect a sound using a signal from which a high-frequency component is cut 
off, thereby preventing the sound control function from being activated by the operating 
25 sound emitted from the speaker 58. 
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On the other hand, if no sound meeting those requirements is detected in the step 
S72, it is detected whether a predetermined time has been passed or not by the time 
measurement started in the step S69 (S75), and if the passage of the time is detected, the 
detection characteristic of the sound detection function is initialized (877), and the 
process is returned to the earlier stage of step S5 1 . With the initialization of the detection 
characteristic, the sound detection function is performed to detect the output of the 
microphone 40 without a high-frequency cut off characteristic. If no passage of the time 
is detected in the step S75, the process is returned to the earlier stage of step S70. 

Besides, the predetermined time here is set according to a duration of the operating 

sound generated in the step S67. 

In the second embodiment, the use of an operating button is detected and the 
sound detection characteristic is changed for a predetermined time, which avoids a 
malfiinction resulting from the sound generated by use of the operating button. In the 
second embodiment, the step S67 of generating an operating sound may be omitted, the 
detection characteristic in the step S63 may be changed so as to cut off a mechanical 
sound generated by press of an operating button, and a predetermined time detected in the 
step S75 may be a time between the instant when an operating button was pressed and the 
instant when a sound generated by the press of the button has exerted no effect, and the 
shape of an operating button and the attachment position of the microphone 40, etc. may 
be set as appropriate in accordance with the structural features of the digital still camera 
102. 

Next, a third embodiment of the present invention is described below. Figure 5 is 
a functional block diagram showing the third embodiment, and identical components in 
this figure and Figure 3 indicating the second embodiment are given the same reference 
numerals with an omission of a detailed description on them. As compared with the 
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second embodiment, the third embodiment further comprises an operating sound setting 
button 52d that is connected to the sub microcomputer 46 and used to instruct the main 
microcomputer 42 to set or cancel an operating sound generation mode in which an 
operating sound is generated from the driver circuit 56 and the speaker 58. The operation 
5 in the normal photographing mode is the same as that in the first embodiment. 

In the third embodiment, when the sound control mode setting button 52b is 
operated, the main microcomputer 42 executes a process according to a flowchart in 
Figure 6. Besides, the control program in the normal photographing mode and the control 
program corresponding to the flowchart are stored in the flash memory 54. 

1 0 The operation of the main microcomputer 42 is described below with reference to 

Figure 6. When the sound control mode setting button 52b is operated, it is firstly 
detected whether or not the digital still camera 1 03 is set in the operating sound 
generation mode by operation of the operating sound setting button 52d (S81), and if it is 
set so, a sound from the speaker 58 and display on the LCD monitor 34 notify that it is 

15 impossible to set the sound control mode for execution of sound control (S83), and then 
the process is terminated. If the digital still camera 1 03 is set in the operating sound 
generation mode, when the shutter button 52a or the operating button group 52c is 
operated, the main microcomputer 42 uses the driver circuit 56 and the speaker 58 to 
generate an operating sound. If it is not set so, no operating sound is generated from the 

20 driver circuit 56 and the speaker 58. 

If it is detected in the step S81 that the camera is not set in the operating sound 
generation mode, the camera is set in the sound control mode (S84), and it is detected on 
the basis of information from the sub microcomputer 46 that the shutter button 52a is 
pressed and then released (S85, S87). When the release of the button is detected, after a 

25 waiting time of one second, the sound detection function of the main microcomputer 42 is 
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activated and the detection of a sound input from the microphone 40 is started (S89, S91). 
The reason for waiting one second in the step S89 is the same as the reason for executing 
the step S5 of Figure 2 which indicates the operation of the first embodiment. 

Then, event information is acquired from the sub microcomputer 46 (S93), and it 
is detected whether or not there is a button input event indicating the operation of a button 
(S95). If it is detected that there is no button input event, it is detected whether or not the 
sound input from the microphone 40 is a sound at a predetermined or higher level (S55). 
The sound detection in the step S97 is not limited to human voice, and applies to any 
sounds capable of being detected by the microphone 40 such as a note of a flute and a clap 
of hands, as in the step SI 1 of Figure 2 indicating the operation of the first embodiment. 

If a sound at a predetermined or higher level is detected in the step S97, the 
photographing process is carried out (S99), and the process is retumed to an earlier stage 
of step S93. If no sound at a predetermined or higher level is detected in the step S97, the 
process is retumed to the earlier stage of the step S93 without execution of the 
photographing process. In this embodiment, the sound control mode is not terminated 
even after the execution of the photographing process, as with the second embodiment. 
Besides, the photographing process in the step S99 indicates a combination of the 
preprocessing of image recording process and the image recording process in the normal 

photographing mode. 

On the other hand, when it is detected in the step S95 that there is a button input 
event, if the event is generated by operation of the shutter button 52a^ the sound detection 
ftinction of the main microcomputer 42 is deactivated and the sound control mode is 
terminated (SI 01, SI 03). If it is detected in the step SlOl that the button input event is 
not generated by operation of the shutter button 52a, a process is carried out according to 
the button input event detected in the step S95 (SI 05), and the process is retumed to the 
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earlier stage of step S93. 

In the third embodiment, when it is detected that the operating sound generation 
mode is set, the use of the sound detection function is prohibited, thereby avoiding a 
malfunction due to an operating sound resulting from the use of an operating button. 

Next, a fourth embodiment of the present invention is described below. A 
functional block diagram indicating the fourth embodiment is the same as the functional 
block diagram indicating the third embodiment in Figure 5, and thus a detailed 
description is omitted here. The operation in the normal photographing mode is the same 
as that of the first embodiment. 

In the fourth embodiment, when the sound control mode setting button 52b is 
operated and the digital still camera 1 03 is set in the soimd control mode, the main 
microcomputer 42 executes a process according to a flowchart in Figure 7. Besides, the 
control program in the normal photographing mode and the control program 
corresponding to the flowchart are stored in the flash memory 54. 

The operation of the main microcomputer 42 is described below with reference to 
Figure 7. When the sound control mode setting button 52b is operated and the digital still 
camera 103 is set in the sound control mode, it is detected on the basis of information 
from the sub microcomputer 46 that the shutter button 52a is firstly pressed and then the 
button is released (Sill, SI 13). When the release of the button is detected, after a 
waiting time of one second, the sound detection function of the main microcomputer 42 is 
activated to start the detection of a sound input from the microphone 40 (SI 15, SI 17). 
The reason for waiting one second in the step S 1 1 5 is the s£ime as the reason for carrying 
out the step S5 in Figure 2 indicating the operation of the first embodiment. 

After the sound detection function of the main microcomputer 42 is activated in 
the step SI 17, an operating sovmd off mode is set in which no operating sound is 
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generated by the driver circuit 56 and the speaker 58 (SI 19), and a detection 
characteristic A is set to the sound detection function (S 121). The detection characteristic 
A is a characteristic of a frequency that mainly passes through human voice. Setting the 
detection characteristic A operates the sound detection function of the main 
microcomputer 42 in such a manner as to mainly detect human voice. 

Then, event information is acquired from the sub microcomputer 46 (S 1 23), and it 
is detected whether or not there is a button input event indicating the operation of a button 
(S 1 25). If it is detected that there is no input event, it is detected whether or not the sound 
input from the microphone 40 satisfies the detection characteristic A and is at a 
predetermined or higher level (SI 27). The sound detection in the step SI 27 is mainly 
intended for human voice due to the detection characteristic A, and also applies in some 
degree to sounds other than human voice capable of being detected by the microphone 40, 
such as a note of a flute and a clap of hands. 

If a sound satisfying the detection characteristic A at a predetermined or higher 
level is detected in the step SI 27, the photographing process is carried out (SI 29) and the 
process is returned to an earlier stage of step SI 23. If no sound fulfilling those 
requirements is detected in the step S 127, the process is retumed to the earlier stage of the 
step SI 23 without execution of the photographing process. In this embodiment, unlike 
the first embodiment, the sound control mode is not terminated even after the execution 
of the photographing process. Besides, the photographing process in the step S129 
indicates a combination of the preprocessing of image recording process cmd the image 
recording process in the normal photographing mode. 

W^en it is detected in the step SI 25 that there is a button input event, if the event is 
generated by operation of the operating sound setting button 52d, it is detected whether 
the operating sound generation mode is set or not (SI3I5 SI 33). If the operating sound 
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generation mode is not set, a detection characteristic B is set to the sound detection 
function of the main microcomputer 42 (SI 3 5), and the operating soxmd generation mode 
is set (SI 37), and then the process is returned to the earUer stage of step SI 23. If it is 
detected in the step SI 33 that the operating sound generation mode is set, an operating 
sound is generated (SI 3 9), the detection characteristic A is set to the sound detection 
function of the main microcomputer 42 (S 141), the operating sound off mode is set 
(S143), and then the process is retumed to the earlier stage of step SI 23. 

The detection characteristic B is a frequency characteristic for cutting off a 
high-frequency component as a main component of an operating sound emitted from the 
speaker 58. By setting the detection characteristic B, the sound detection function of the 
main microcomputer 42 is performed so as not to detect an operating sound emitted from 
the speaker 58. 

On the other hand, if it is detected in the step S 125 that there is a button input event 
and the event is generated by the operation of the shutter button 52a, not by the operation 
of the operating sound setting button 52d, the sound detection function of the main 
microcomputer 42 is deactivated and the sound control mode is terminated (S131, S145, 
S147). 

When it is detected in the step SI 45 that the button input event is not generated by 
the operation of the shutter button 52a, if the operating sound generation mode is set, an 
operating sound is generated (S 1 49, S 1 5 1 ). If the operating sound generation mode is not 
set, no operating sound is generated and a process according to the button input event 
detected in the step SI 25 is carried out (SI 53), and then the process is returned to the 

early stage of step SI 23. 

In the fourth embodiment, when the operating sound generation mode is set, the 
operating sound generation mode is forcefully canceled or the sound detection 
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characteristic is changed depending upon a setting of the operating sound generation 
mode, which avoids a malfunction resuhing from a sound generated by use of an 
operating button. Besides, it is also possible to prevent a malfunction resulting from a 
sound generated by use of an operating button, by not only changing the frequency 
5 characteristic but also raising the detection level according to the setting of the operating 
sound generation mode or tightening up a soimd recognition characteristic according to 
the setting of the same. 

Next, a fifth embodiment of the present invention is described below, A 
functional block diagram indicating the fifth embodiment is the same as the functional 

10 block diagram indicating the second embodiment in Figure 3, and thus a detailed 

description is omitted here. The operation in the normal photographing mode is the same 
as that of the first embodiment. 

In the fifth embodiment, when the sound control mode setting button 52b is 
operated and the digital still camera 1 03 is set in the sound control mode, the main 

15 microcomputer 42 executes a process according to a flowchart in Figure 8. Besides, the 
control program in the normal photographing mode and the control program 
corresponding to the flowchart are stored in the flash memory 54. 

The operation of the main microcomputer 42 is described below with reference to 
Figure 8. When the sound control mode setting button 52b is operated and the digital still 

20 camera 1 03 is set in the sound control mode, event information is acquired from the sub 
microcomputer (SI 61), and it is detected whether there is a button input event or not 
(SI 63). When it is detected that there is a button input event, an operating sound A is 
generated if the event is not generated by operation of the shutter button 52a (SI 67), a 
process according to the button input event detected in the step SI 63 is carried out (SI 69), 

25 and then the process is returned to an earlier stage of step S161 . Even if it is not detected 
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in the step S 1 63 that there is any button input event, the process is also returned to the 
earher stage of step S161 . The operating sound A may be any sound of a frequency 
within an audibility range, and may be an artificial-voice guide. 

On the other hand, if it is detected in the S 1 63 that there is a button input event and 

5 the event is generated by operation of the shutter button 52a, the release of the button is 
detected on the basis of information from the sub microcomputer 46 (SI 71). When the 
release of the button is detected, after a waiting time of one second, the sound detection 
function of the main microcomputer 42 is activated and the detection of a sound input 
from the microphone 40 is started (S 1 73, S 1 75). The reason for waiting one second in the 

1 0 step S 1 73 is the same as the reason for carrying out the step S5 of Figure 2 indicating the 
operation of the first embodiment. 

Then, event information is acquired fi-om the sub microcomputer 46 (S 1 77), and it 
is detected whether or not there is a button input event indicating the operation of a button 
(S 1 79). If it is detected that there is no button input event, it is detected whether or not a 

15 sound input from the microphone 40 is at a predetermined or higher level after cutting off 
of a high-fi:equency component (SI 81). 

If a sound meeting those requirements is detected in the step S 1 8 1 , the 
photographing process is carried out (S 1 83), and the process is returned to an earlier stage 
of step SI 77. If no sound meeting those requirements is detected in the step SI 81, the 

20 process is returned to the earlier stage of step SI 77 without execution of the 

photographing process. In this embodiment, as with the second embodiment, the sound 
control mode is not terminated even after the execution of the photographing process. 
Besides, the photographing process in the step SI 83 indicates a combination of the 
preprocessing of image recording process and the image recording process in the normal 

2 5 photographing mode . 
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On the other hand, when it is detected in the step SI 79 that there is a button input 
event, if the event is generated by operation of the shutter button 52a, the sound detection 
function of the main microcomputer 42 is deactivated to terminate the sound control 
mode (S 1 85, S 1 87). If it is detected in the step S 1 85 that the button input event is not 
generated by operation of the shutter button 52a, an operating sovmd B composed of a 
high-frequency component alone is generated (SI 89), a process according to the button 
input event detected in the step SI 79 is carried out (SI 91), and then the process is 
retumed to the earlier stage of step SI 77. Since it is composed of a high-frequency 
component alone, the operating sound B is excluded from the detection requirement of 
step S 1 8 1 . Therefore, the sound control function is not performed by the operating sound 
B. 

In the fifth embodiment, changing the operating sound in the sound control mode 
prevents a malfunction resulting from a sound generated by use of an operating button. 

As above, the first to fifth embodiments have been described. Altematively, the 
sound detection fimction of the main microcomputer 42 may be activated just by 
operating the sound control mode setting button 52b, v^ithout having to operate the 
shutter button 52a. The button required for activating the sound detection function after 
operation of the sound control mode setting button 52b is not limited to the shutter button 
52a. In addition, the sound control is not only limited to the start of a photographing 
operation but also may apply to a plurality of operations according to a plurality of sounds 
by use of a sound recognition means. Furthermore, the present invention can be 
implemented as not only a digital still camera but also any sound-controlled electronic 
apparatus. 

Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
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be taken by way of limitation, the spirit and scope of the present invention being limited 
only by the terms of the appended claims. 
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